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1
METHOD OF TEXT TYPE-AHEAD

FIELD

The present invention is in the field of text entry. More
particularly, the present invention relates to methods and
arrangements to auto-complete user-entered text.

BACKGROUND

Users of applications that accept text entry, such as Instant
Message (IM) clients, often type keywords or phrases that
they have previously typed. An IM user may use some words
or phrases regularly. Examples include information about the
user’s availability such as, “Sorry, on a call right now will
ping you later”; “long” keywords or phrases, such as “poly-
morphism” or “IBM Tivoli Composite Application Manager
(ITCAM)’: and a referral for a certain expertise. For instance,
an IM user may type a message to another contact saying:
“For the ABC problem in product XYZ, you can contact Joe
Somebody, as he is the developer of that component. His short
name is joesomebody@us.ibm.com”.

In current applications that accept text entry, entering text
that a user has previously entered may require manually per-
forming a laborious and time-consuming series of steps.
Below is an example of the manual method, in a scenario in
which a user repeatedly asks permission to use a resource:

[Danny—Brent]:

Danny: “Are you using the CCTDEV machine? It won’t
accept my connection because someone else is logged
on”

Brent: “No. Try checking with Dave.”

[Danny—Dave]

Danny: “Are you using the CCTDEV machine? It won’t
accept my connection because someone else is logged
on”

Dave: “No. Try checking with Sherry and Fileen.”

[Danny—=Sherry/Eileen]

Danny: “Are you using the CCTDEV machine? It won’t
accept my connection because someone else is logged
on”

In this scenario, Danny continues to ask the same question
and provide the same explanation to other IM users. To avoid
retyping, Danny may perform the typical steps of copying and
pasting. These steps include:

1. Locate the previous text. Right click on the Contact
name>Choose Show>Chat History. To execute this step,
Danny must know the person he was chatting with and
the location of the text within the chat.

. Search for the chat history text.
. Highlight the text.

. Hit Ctrl-C to copy.

Go to the new chat window.

. Paste the text.

. Modify the text as necessary.

8. Hit ENTER to send message.

These steps are time consuming and require knowledge of the
source of the text to be reused.

N A WD

SUMMARY OF THE INVENTION

The problems identified above are in large part addressed
by methods and arrangements of text entry. One embodiment
provides a method of text entry. The method may involve
selecting text based upon the number of words in phrases of
the text, upon the number of letters in words of the text, or
upon other patterns of the text. The method may also involve
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2

indexing the selected text, matching text currently being
entered by the user (current text) into an application to a
portion of a segment of the indexed text, and entering a
remaining portion of the segment of the indexed text into the
application based upon the matching. In some embodiments,
the current text may be matched to a portion of a single word,
and the single word may be entered into the application. In
many embodiments, the text may be selected from the text
entered into any of several applications. In a few embodi-
ments, the text may be selected from sources specified by a
user. In further embodiments, the sources may constitute data
files.

In several embodiments, a user may specify the patterns of
text used for selecting. In some embodiments, the text may be
selected from application windows closed without saving. In
many embodiments, the indexing may include indexing a first
collection of text entered by the user; receiving additional text
entered by the user; and incrementally indexing the additional
text. In several embodiments, the time for indexing may be
based upon a time specified by a user. In various embodi-
ments, the matching may be carried out in response to a
keystroke or combination of keystrokes entered by the user. In
a few embodiments, the method may involve displaying seg-
ments of the indexed text to the user through a user interface,
where portions of the displayed segments were matched to
current text. The method may also include a user selecting a
displayed segment through a user interface, and entering a
remaining portion of the one of the displayed segments of the
indexed text. In some further embodiments, the segments
may be displayed in an order specified by a user. In many
further embodiments, the segments may be displayed in order
of frequency of selection.

BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the invention will become apparent upon
reading the following detailed description and upon reference
to the accompanying drawings in which like references may
indicate similar elements:

FIG. 1 is a network diagram of an embodiment of devices
to enter text into applications;

FIG. 2 depicts an embodiment of a computer capable of
entering text into applications;

FIG. 3 depicts an embodiment of a text entry apparatus;
and

FIG. 4is a flowchart of an embodiment of a method to enter
text into applications.

DETAILED DESCRIPTION OF EMBODIMENTS

The following is a detailed description of embodiments of
the invention depicted in the accompanying drawings. The
embodiments are in such detail as to clearly communicate the
invention. However, the amount of detail offered is not
intended to limit the anticipated variations of embodiments;
but on the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and
scope of the present invention as defined by the appended
claims. The detailed descriptions below are designed to make
such embodiments obvious to a person of ordinary skill in the
art.

Generally speaking, methods and arrangements of text
entry are contemplated. Embodiments include transforma-
tions, code, state machines or other logic to select text based
upon the number of words in phrases of the text, upon the
number of letters in words of the text, or upon other patterns
of the text. The method may also involve indexing the
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selected text, matching text currently being entered by the
user (current text) into an application to a portion of a segment
of the indexed text, and entering a remaining portion of the
segment of the indexed text into the application based upon
the matching. In some embodiments, the current text may be
matched to a portion of a single word, and the single word
may be entered into the application. In many embodiments,
the text may be selected from the combined text entered into
any of several applications. In a few embodiments, the text
may be selected from sources specified by a user. In further
embodiments, the sources may constitute data files.
In several embodiments, a user may specify the patterns of
text used for selecting. In some embodiments, the text may be
selected from application windows closed without saving. In
many embodiments, the indexing may include indexing a first
collection of text entered by the user; receiving additional text
entered by the user; and incrementally indexing the additional
text. In several embodiments, the time for indexing may be
based upon a time specified by a user. In various embodi-
ments, the matching may be carried out in response to a
keystroke or combination ofkeystrokes entered by the user. In
a few embodiments, the method may involve displaying seg-
ments of the indexed text to the user through a user interface,
where portions of the displayed segments were matched to
current text. The method may also include entering a remain-
ing portion of a displayed segment of the indexed text in
response to a user selecting the displayed segment through the
user interface. In some further embodiments, the segments
may be displayed in an order specified by a user. In many
further embodiments, the segments may be displayed in order
of frequency of selection.
While specific embodiments will be described below with
reference to particular circuit or logic configurations, those of
skill in the art will realize that embodiments of the present
invention may advantageously be implemented with other
substantially equivalent configurations.
FIG. 1 depicts a diagram of an embodiment of a networked
system 100 of devices capable of entering text into applica-
tions. The system 100 includes a network 150, instant mes-
sage server 128 connected to network 150 through wireline
connection 130, and a variety of devices capable of entering
text into applications, including:
workstation 102, a computer coupled to network 150
through wireline connection 122,

personal digital assistant 112, coupled to network 150
through wireless connection 114,

personal computer 108, coupled to network 150 through
wireline connection 120,

laptop computer 126, coupled to network 150 through

wireless connection 118; and

mobile phone 110, coupled to network 150 through wire-

less connection 116.

The devices 102, 108, 110, 112, and 126 may select text
based upon patterns of the text, index the selected text, match
text currently being entered by the user into an application to
aportion of a segment of the indexed text, and enter a remain-
ing portion of the segment of text into the application based
upon the matching. The entering of a remaining portion of a
segment in response to matching the portion is called an
auto-completion or type-ahead feature. A segment may con-
sist of a word, a phrase, a sentence, a paragraph, or other unit
of'text. A phrase may consist of a string of words terminated
by particular punctuation marks, such as “;” “;” “”” or “?” or
by line_return. A word may consist of a string of alpha-
numeric characters terminated by whitespace or by particular
punctuation marks.
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Network 150, which may consist of the Internet or another
wide area network, a local area network, or a combination of
networks, may provide data communications among instant
message server 128 and the devices 102, 108, 112, 126, and
110. Instant message server 128 may have installed and
operative upon it software to enable users to communicate by
instant messages across network 150. Examples of instant
message programs include Microsoft’s Windows Messenger,
IBM’s Lotus Sametime 7.5.1, Yahoo!® Messenger, and
AOL’s AIM®. Typically, a person at one of the devices 102,
108, 112, 126, and 110 may initiate an instant message chat
session by invoking an instant message client program and
identifying one or more additional people to participate in the
chat session. The initiator may identify other desired partici-
pants in the chat session by accessing a directory and select-
ing individuals or groups of people listed in the directory. The
client program may send to the instant message server 128
identifications, such as e-mail addresses, of the other desired
participants.

In response, the instant message server 128 may attempt to
connect to the client workstations or other computing devices
of the other desired participants to determine if they are
currently on-line. If the instant message server 128 success-
fully connects with a desired participant, it may create a chat
session for the desired participant by invoking the partici-
pant’s chat session client program and identifying the active
members of the chat session. In addition, the instant message
server 128 may notify the initiator of the desired participants
who are not currently available for a chat session.

Instant message server 128 may then establish communi-
cations between the participants. In some implementations of
chat client programs, communication between clients is done
on a peer to peer level, i.e. directly from a user device such as
devices 102, 108, 112, 126, and 110 to another user device
without mediation by or assistance from instant message
server 128. In other implementations, a message from one
participant may be relayed through instant message server
128. In either implementation, a message sent by one partici-
pant is sent to all of the other participants and may be dis-
played on their user devices nearly in real time.

The arrangement of instant message server 128 and other
devices making up the exemplary system illustrated in FIG. 1
is for explanation, not for limitation. Data processing systems
useful according to various embodiments of the present
invention may omit a server, or may include additional serv-
ers, routers, other devices, and peer-to-peer architectures, not
shown in FIG. 1, as will occur to those of skill in the art. For
example, users may participate in an instant message chat
session by establishing peer-to-peer connections or by visit-
ing a web site. Networks in such data processing systems may
support many data communications protocols, including for
example TCP (Transmission Control Protocol), IP (Internet
Protocol), HTTP (HyperText Transfer Protocol), WAP (Wire-
less Access Protocol), HDTP (Handheld Device Transport
Protocol), and others as will occur to those of skill in the art.
Various embodiments of the present invention may be imple-
mented on a variety of hardware platforms in addition to those
illustrated in FIG. 1.

In addition, data processing systems useful according to
various embodiments of the present invention may operate
network programs other than instant message programs and
may operate stand-alone programs. In many embodiments,
data processing systems are not network connected or are not
operating over the network.

Turning to FIG. 2, depicted is an embodiment of a com-
puter 200 capable of entering text into applications that
includes random access memory (RAM) 205, a processor 235
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or CPU, non-volatile memory 276, acommunications adapter
240, and an Input/Output (I/O) interface adapter 280 con-
nected by system bus 230. Stored in RAM 205 is Sametime
module 210, another IM module 215, a word processing
module 218, a text entry module 219, an address book 220,
and an operating system 225.

Sametime module 210 and other IM module 215 may
comprise computer program instructions for participating in
instant message chat sessions. Word processing module 218
may comprise computer program instructions for creating
and editing text. The computer program instructions may
provide for generating windows and processing text that a
user may enter into the windows.

Text entry module 219 may comprise computer program
instructions to select text based upon patterns of the text,
index the selected text, match text currently being entered by
the user into an application to a portion of a segment of the
indexed text, and enter a remaining portion of the segment of
indexed text into the application based upon the matching. In
the embodiment of FIG. 2, text entry module 219 may con-
stitute a separate program that may provide a type-ahead
feature for multiple applications, including Sametime mod-
ule 210, other IM module 215, and word processing module
218. In some further embodiments, the type-ahead feature
may complete text entered into any one of the programs 210,
215, and 218 based upon a match to a portion of a segment of
text entered into any of the other programs 210, 215, and 218.
For example, text entry module 219 may match a phrase a
user types into a chat window of other IM module 215 to a
portion of a phrase the user typed into Sametime module 210,
and enter the remainder of the Sametime phrase into the chat
window for the other IM module 215. In some of these
embodiments, plug-ins to the programs 210, 215, and 218
may enable text entry module 219 to access text entered into
the programs and to auto-complete text entered into the pro-
grams. A plug-in is an auxiliary program that enhances the
capability of another program. The other program may pro-
vide a standard interface for plug-ins.

In many further embodiments, text entry module 219 may
match text entered into one of the application programs 210,
215 and 218 against text in address book 220 and auto-
complete the text based upon the contents of address book
220. A user may begin to type a name contained in the address
book into a text-entry window of one of the application pro-
grams 210, 215, and 218, and text entry module 219 may enter
the complete name in the window. In other further embodi-
ments, text entry module 219 may match text currently
entered into an application only against other text that had
been entered into the same application.

The modules shown in RAM 205 are for explanation, not
for limitation. In many other embodiments, text entry module
219 may constitute a module of a single program that accepts
text entry. For example, text entry module 219 may form a
component of an IM program, and may auto-complete
phrases entered into the IM program based upon other text
entered into the IM program. In some other embodiments, a
text-entry module may access data files other than an address
book, such as a company organization chart or an inventory
list. In a few other embodiments, a text-entry module may
auto-complete text entered into programs other than word-
processing programs and instant message programs. For
example, a text-entry module may auto-complete text entries
to a translation program. A user may begin to enter text for
translation. The text-entry module may match the text to text
previously entered and auto-complete the text entry. The
completed entry may then be translated by the translation
program.
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6

Operating system 225 may comprise UNIX™, Linux™,
Microsoft Windows™, AIX™, [BM’s i5/OS™, or other
operating systems useful for auto-completion programs as
will occur to those of skill in the art. Sametime module 210,
other IM module 215, word processing module 218, text entry
module 219, address book 220, and operating system 225
(components of software) are shown in RAM 205 in FIG. 2,
but many components of such software may be stored in
non-volatile memory 276 also. Further, while the components
of such are shown simultaneously present in RAM, in some
other embodiments, only some of the components of RAM
205 may be present at any given time.

1/O interface adapter 280 implements user-oriented 1/O
through, for example, software drivers and computer hard-
ware for controlling output to display devices such as display
device 265 and audio output device 250 as well as user input
from user input device 260 and audio input device 255. User
input device 260 may include both a keyboard and a mouse.
Some embodiments may include other user input devices
such as speech interpreters, bar code scanners, text scanners,
tablets, touch screens, and/or other forms of user input
devices. Audio output 250 may include speakers or head-
phones and audio input device 255 may include a microphone
or other device to capture sound. Non-volatile computer
memory 276 may be implemented as a hard disk drive 270,
optical disk drive 272, electrically erasable programmable
read-only memory space (EEPROM or Flash memory) 274,
RAM drives (not shown), or as any other kind of computer
memory as will occur to those of skill in the art.

Communications adapter 240 may implement the hard-
ware level of data communications through which one com-
puter sends data communications to other computers, such as
other computers 245, directly or through a network. The data
communications may include transmitting and receiving
instant messages. Such data communications may be carried
out through serially through RS-232 connections, through
external buses such as USB, through data communications
networks such as IP networks, and in other ways as will occur
to those of skill in the art. Examples of communications
adapters include modems for wired dial-up communications,
Ethernet (IEEE 802.3) adapters for wired network communi-
cations, and 802.11abg adapters for wireless network com-
munications.

The computer and components illustrated in FIG. 2 are for
explanation, not for limitation. In other embodiments,
embedded systems, PDAs, cell phones, BlackBerries® and
other devices which accept text entry may select text based
upon patterns of the text, index the selected text, match text
currently being entered by the user into an application to the
indexed text, and enter a phrase of text into the application
based upon the matching. In other embodiments, modules to
auto-complete text may be implemented in hardware, firm-
ware, or in state machines or may form a component of an
operating system.

FIG. 3 illustrates an embodiment of a type-ahead module
300 that includes a selector 305, an indexer 312, a matcher
318, a text entry module 324, a configuration module 330, and
a selected text storage module 360. Type-ahead module 300
may select text based upon patterns of the text, index the
selected text, match text currently being entered by the user
into an application to a portion of a segment of the indexed
text, and enter a remaining portion of the segment of text into
the application based upon the matching.

Selector 305 may select text entered in an application or
applications based upon patterns of the text. Selector 305
includes sources 307 and rules 310. In some embodiments,
selector 305 may select text entered into a single IM program,
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a single word-processing program, a single translation pro-
gram, or another program that accepts text entry. In other
embodiments, selector 305 may select text across applica-
tions. In many embodiments, selector 305 may select text
entered into data files, such as address books, organizational
charts, inventory lists, and other programs which track data,
such as programs providing the time of day. In a few embodi-
ments, selector 305 may select text from chat windows or
word processing documents that are not saved. Selector 305
may, for example, leverage copy memory buffers available in
Microsoft Word to process the latest copy text.

In the embodiment of FIG. 3, a user may specify sources of
text from which selector 305 makes selections. Information
about these sources may be stored in sources module 307. In
some further embodiments, a user may specify directories of
files from which to select text created in word-processing
programs. In many further embodiments, a user may specify
a cut-off date for text selection. For example, in response to a
user specification, selector 305 may disregard text created in
IM chat conferences more than two months earlier.

The patterns used by selector 305 to select text may be
based upon the number of words in segments of the text or
upon the number of letters in words of the text. Example
patterns of segments of text include phrases of four or more
words, phrases containing at least two words of five or more
characters, or words of ten or more characters. In some
embodiments, the patterns may be based upon other factors.
For example, a pattern of text may consist of text that has been
entered at least twice into an application whose text is a
source for selector 305.

In the embodiment of FIG. 3, selector 305 operates as a
rule-based pattern matcher, selecting text based upon the
rules of rules module 310. In some embodiments, the rules
may be represented declaratively, with rules module 310 con-
taining a representation of a set of the rules as data. Selector
305 may apply the rules to text by processing the data. In other
embodiments, rules module 310 may consist of a program
into which the rules were hard-coded. Execution of the pro-
gram with text as data may apply the rules to the text.

Indexer 312 may index segments of text selected by selec-
tor 305. In some embodiments, the text to which a segment of
text may be matched may be used to index the segment of text.
For example, in many embodiments, a segment of text
selected by selector 305 may match text currently being
entered by a user into an application (current text) when the
current text is a beginning portion of the selected segment of
text. For example, the currently entered text, “Are youon CC”
may match the previously entered text “Are you on CCT Dev?
It won’t accept my connection because someone else is
logged on.” In these embodiments, indexer 312 may index a
segment of text by its beginning portion. Conversely, indexer
312 may index a segment of text by multiple portions of the
segment when matching may be to the middle of a phrase.
Similarly, an index to a segment may contain exact words
from the segment when matched words must contain the same
characters, with the possible exception of case. On the other
hand, when a portion of a segment of selected text may match
several segments of current text, the indexing to the segment
may indicate the range of matches. For example, if the match-
ing rules permit “transmits” to match both “transmit” and
“transmitted,” then “transmits” may be indexed as “trans-
mit*”, where “*” represents any alphanumeric characters. As
another example, if the matching rules disregard pronouns
and articles, then the index to a segment of text may consist of
abeginning segment stripped of pronouns and articles. Under
such matching rules, “away from office” may match “I’'m
away from the office.” The former phrase may then be used to
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index the latter. With this indexing scheme, a matcher could
strip pronouns and articles from the current text and check for
the transformed text in the index.

In some embodiments, the operations of selector 305 and
indexer 312 may be controlled by a user. The user may specify
whether selector 305 and indexer 312 operate incrementally,
selecting and indexing newly generated text only; or whether
they perform a full analysis, selecting from the complete body
of text. In other embodiments, the decision whether to per-
form an incremental or full analysis may be built into type-
ahead module 300, and not left to the discretion of a user. In
embodiments in which selector 305 and indexer 312 process
entries in an address book, an incremental analysis may check
the address book for names that were recently added to the
user’s contact list and may index the information associated
with the recently added names.

Similarly, in some embodiments, a user may specify the
schedule for running selector 305 and indexer 312. They may,
for example, run daily, every 2 days, weekly, or less fre-
quently. When a scheduled time arrives, type-ahead module
300 may check the current I/O usage of the machine of which
it is a component. If'the I/O usage is moderate to low, selector
305 and indexer 312 may run at the scheduled time. Other-
wise, type-ahead module 300 may wait a configurable time
interval and again check the [/O usage. In a few embodiments,
selector 305 and indexer 312 may operate out of schedule.
They may, for example, process text in open chat windows of
an IM application when a user is entering text in another
window of the IM application. Alternatively, matcher 318
may attempt to match the text being entered to the text in the
other windows without processing of the text in the other
windows by selector 305 and indexer 312.

Indexer 312 includes priority rules 315. This module
describes the order in which indexer 312 processes text.
Indexer 312 may give priority to text from a certain applica-
tion. In some embodiments, the priority may be based on
source of text. For example, text entered into Sametime may
be indexed before text entered into AIM. In many embodi-
ments, priority may be based on date. More recent text may be
indexed before earlier text.

Matcher 318 matches current text to previously entered
text. The previously entered text includes text indexed by
indexer 312. In some embodiments, previously entered text
may also include text that has not yet been indexed; for
example, because it was entered after the most recently
scheduled operation of indexer 312. In further embodiments,
the previously entered text may include text contained in a
window currently on display. For example, in some further
embodiments, matcher 318 may match text currently being
entered into a chat window of an IM program to text previ-
ously entered into an open chat window of another IM pro-
gram. In some embodiments, a user may invoke a command
to activate matcher 318. The user may, for example, activate
matcher 318 by hitting a key chord such as Ctrl-Space or
Ctrl-Tab. In many embodiments, matcher 318 may begin
operation only after a user has entered a minimum number of
characters, such as 7, into a current application. In alternative
embodiments, matcher 318 may begin matching, but display
module 328 may not display possible completions and text
entry module 324 may not enter text until the user has entered
the minimum number of characters.

Matcher 318 includes matching rules 320. Matching rules
320 may define a match between current text and previously
entered text. Typically, the two match when the current text is
a beginning portion of the previously entered text. For
example, the currently entered text, “Are you on CC” may
match the previously entered text “Are you on CCT Dev? It
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won’t accept my connection because someone else is logged
on.” In the above example, the current text is exactly the same
as a beginning portion of the previously entered text. In other
embodiments, the beginning portion and the current text need
not be identical for the phrases to match. For example,
whitespace and other non-alpha-numeric characters may be
disregarded. “Hi there” may match “Hi, there.” Similarly, the
rules of matching rules 320 may disregard case. For example,
in some embodiments, “Are you on CC” may match “are you
on cct dev?”

In some embodiments, the rules of matching rules 320 may
be less strict. In some further embodiments, words with the
same stem may match. For example, “rules” may match
“ruled” or “dictator” may match “dictatorship.” In a few
embodiments, the rules of matching rules 320 may disregard
some words in finding matches. The rules may, for example,
disregard pronouns and articles. In these embodiments,
“away from office” may match “I’'m away from my office.
Please contact XXX in case of emergency.” In several
embodiments, the rules of matching rules 320 may disregard
short words, such as words of three characters or fewer. In
many embodiments, a user may specity the rules contained in
matching rules 322.

Text entry module 324 may enter text matched with current
text by matcher 318 into an application. Matcher 318 may
match a portion of a segment of text to current text of the
application. Text module 324 may enter the remaining por-
tion of the segment of text into the application. When the
portion of the segment of text matched to the current text is the
beginning portion of the segment of text, the entry of the
remaining portion amounts to auto-completion of the current
text.

Text entry module 324 includes display module 326 and
priority rules module 328. Display module 326 may display
remaining portions of segments of text to a user through a user
interface. In some embodiments, display module 326 may
display possible completions in a floating window. In many of
these embodiments, auto-completion module 300 is a stand-
alone application that provides auto-completion for multiple
other applications. In other embodiments, display module
326 may display the possible completions in-line, in the same
window or other display mechanism in which the user is
entering text into the application. An in-line display may
consist of a scrollable window, drop-down menu bar, or other
display mechanism known to those of skill in the art.

The user may select a remaining portion for entry into the
application. Alternatively, the user may continue typing to
further restrict the list of remaining portions. In some embodi-
ments, if there is only one possible match, text entry module
324 may automatically enter the text into the application
without selection by the user.

Priority rules module 328 may contain rules for the order of
display of possible matches. Priority rules module 328, work-
ing together with selector 305, indexer 312, and matcher 318,
may attempt to display first the remaining portions of seg-
ments of text most likely to be selected by auser. For example,
in some embodiments, priority rules module 328 may display
the most recent remaining portions first. In many embodi-
ments, when a user enters text into an IM chat window,
priority rules module 328 may first display selections from
other IM chats with the other participant or participants. In
some embodiments of type ahead modules used with IM
programs, searching, indexing, and display may be executed
in the following order:

existing memory/cache

latest IM chat history/window
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opened/frequently used IM source repository (e.g. Same-

time 7.5.1 and MSN NM are both in use).

Priority rules module 328 may include a learning feature.
In some embodiments, as a user makes selections based upon
a particular item of current text, over time the selections
would be displayed in order of frequency of selection, with
the most often selected shown at the top of list, the next most
often selected shown second, etc.

Configuration module 330 may configure the other mod-
ules of auto completion module 300. Configuration module
330 includes source module 335, text selection module 340,
scheduler 345, matching rules module 350, and display mod-
ule 355. Configuration module 330 may receive specifica-
tions from a user about parameters for the operation of the
other submodules of auto-completion module 300 and may
set the parameters. Source module 335 may receive specifi-
cations and set parameters about the source of text for index-
ing and matching, such as specific directories of word-pro-
cessing documents, expiration dates for selection and
indexing, and auxiliary programs that provide data that may
be used in text entry. Text selection module 340 may receive
specifications and set rules describing text to be indexed, such
as phrases of at least four words or words of at least ten
characters. Scheduler 345 may receive information about the
scheduling of selector 305 and indexer 312 and may set their
schedules. Matching rules module 350 may receive specifi-
cations of matching rules for matcher 318. Display module
355 may set parameters regarding the display of display mod-
ule 326. The parameters may, for example, determine the
order in which to show possible completions, whether to
automatically enter the only possible completion, and a mini-
mal number of characters to be entered before possible
completions are shown.

Selected text storage module 360 may store segments of
text selected by selector 305 and indices created by indexer
312 and may be accessed by matcher 318 for segments of text
that match current text. Matcher 318 may pass the matches on
to text entry module 324 for display through display module
326 and entry in applications. In some embodiments, selected
text storage 360 may also store attributes of the segments of
text, such as their source or their creation date.

FIG. 3 is for illustration and not limitation. Some embodi-
ments of a type-ahead module may omit some of the feature
shown and many embodiments may include additional fea-
tures. For example, some type-ahead modules may omit a
configuration module. Many type-ahead modules may omit a
selected text storage. For example, type-ahead modules
which are a component of a single application may use the
storage of the application. Similarly, in other embodiments of
a type-ahead module, the division of functionality between
modules may differ from the division shown in FIG. 3. Func-
tions of several modules may be combined in one module, or
functions of one module may be split among several.

FIG. 4 depicts a flowchart of an embodiment of a method to
auto-complete text. The method may be performed by an
apparatus such as type-ahead module 300 of FIG. 3. Flow-
chart 400 of FIG. 4 begins with receiving a specification of
sources of text from a user (element 405). The sources may
include the text entered into a single application such as an IM
program; or the text entered into any of multiple applications,
such as the combination of text entered into AIM and the text
entered into Lotus Sametime. The user may specify a cut-off
date for using previously entered text for auto-completion;
directories of word processing documents; or programs or
data files with information the user may wish to reference,
such as address books or organizational charts.
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The method may include receiving an indexing and selec-
tion schedule (element 410). This schedule may determine
how often to select phrases from previously entered text and
how often to index the phrases for use in auto-completing
text. Typical schedules may be daily, every few days, or
weekly. A scheduled selection and indexing may, however, be
postponed if current /O usage is high.

The method may include receiving rules for the selection of
text (element 415). The rules may be based upon the number
of words in phrases or upon the number of letters in words.
The rules may also be based on other attributes of the text. For
example, in some embodiments, text may be selected for use
in auto-completion only if the text is found at least twice in the
sources of text. A module such as type-ahead module 300 of
FIG. 3 may apply the rules to select text from the specified
sources. As a result, the text may be selected based upon
patterns of the text (element 420). In some embodiments, the
content of rules supplied by users may not provide the exclu-
sive criteria for text selection. In some further embodiments,
atype-ahead module may apply default rules in the absence of
rules entered by a user. In many further embodiments, a
type-ahead module may select text based upon built-in rules.

The method may include indexing the selected text (ele-
ment 425). The indexing may be based upon the methods of
matching used in element 430. For example, current text may
match indexed text when the current text forms the beginning
of the indexed text. In such cases, the indexed text may be
indexed by the beginning phrase. In some embodiments, a
word in current text may match a word in indexed text if the
words have the same stem. In such cases, the index to the
indexed text may contain the stem of the word.

The method may include matching current text to a portion
of'a segment of indexed text (element 430). In some embodi-
ments, the matching may consist of searching for indexed text
with the same beginning as the current text. In many embodi-
ments, the portion of indexed text may not be identical to the
current text. For example, words with the same stem may
match, or articles may be ignored in finding a match.

The method may include displaying matches to the user
through a user interface (element 435). The matches may
consist of segments of text that begin with the current text. In
some embodiments, the display may be in-line, as part of the
display of the application into which the user is entering text.
In other embodiments, the display may be in a floating win-
dow.

The user may select one of the indicated matches through
the user interface (element 440). The user may, for example,
click on a match and hit ENTER or TAB. A type-ahead
apparatus may enter a remaining portion of text into the
application based upon the matching (element 445). For
example, if a match is to an initial portion of a segment of text,
the apparatus may enter the remainder of the segment. The
segment may be the segment selected by the user (element
450), or a modification of the segment, if exact matches are
not required. In some embodiments, the user may then treat
the text as other user-entered text. The user may perform
direct in-line actions such as search, edit, copy or paste.

If the user enters addition text into an application which
provides for auto-completion, elements 420 through 450 may
be repeated (element 455). Otherwise, the method of flow-
chart 400 may end.

The method of flowchart 400 may enable a user to effi-
ciently enter previously typed text into a text-entry window
without undergoing the laborious cut-and-paste process
described in the Background section. The user may recall the
previously typed text by typing a few characters of the text,
such as the first few words. The method may also enable a user
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to recall contact information for a person by typing a few
characters from the person’s name into the application the
user is currently working with.

The elements of flowchart 400 are for illustration and not
for limitation. In alternative embodiments, additional ele-
ments may be included, some of the elements of flowchart
400 may be omitted, or the elements may be performed in a
different order. For example, embodiments which provide
auto-completion for a single application may omit element
405. Some embodiments may omit some or all of elements
410, 415, and 420, using fixed procedures that are not con-
figurable by a user. Table 1 includes a partial list of features of
embodiments of the present invention.

TABLE 1

Partial List of Features of the Present Invention.

No. Feature

—

One portion of a user-selected indexed segment, to which text received
from the user is matched, is a beginning portion of the selected indexed
segment

One portion of a user-selected indexed segment, to which text received
from the user is matched, is a middle portion of the selected indexed
segment

Matching rules for matching the received text from the user to one
portion of each indexed segment of text of a plurality of indexed
segments of text

4 Matching rules, for matching the received text from the user to one
portion of each indexed segment of text, may disregard pronouns and
articles in the indexed segments

Matching rules, for matching the received text from the user to one
portion of each indexed segment of text, may disregard words having no
more than a designated number of characters in the indexed segments
Matching the received text from the user to one portion of each indexed
segment of text may comprise matching one word in the received

text to a different word in one indexed segment of text such that the
one word and the different word have a same stem

Matching the received text from the user to one portion of each indexed
segment of text may be initiated only after the text entered by the user
comprises a specified minimum number of characters

Each indexed segment of text may consist of one portion of each
indexed segment and a remaining portion

Displaying to the user the plurality of indexed segments of text may

be initiated only after the text entered by the user comprises a specified
minimum number of characters

Selection rules for selecting text for subsequent indexing may be based
on phrases containing at least two words of five or more characters,

or words of ten or more characters

Indexing of text may be performed at times based upon times selected
by the user

Indexing of text may occur daily, every two days, or weekly in
accordance with the times specified by the user

Selection rules for selecting text for subsequent indexing may be based
on the number of letters in words of the text

Selection rules for selecting text for subsequent indexing may be based
on the number of words in segments of the text
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The invention can take the form of an entirely hardware
embodiment, an entirely software embodiment or an embodi-
ment containing both hardware and software elements. In a
preferred embodiment, the invention is implemented in soft-
ware, which includes but is not limited to firmware, resident
software, microcode, etc.

Furthermore, the invention can take the form of a computer
program product for auto-completion of text, the computer
program product accessible from a computer-usable or com-
puter-readable tangible storage device providing program
code for use by or in connection with a computer or any
instruction execution system. For the purposes of this
description, a computer-usable or computer readable tangible
storage device can be any apparatus that can, store the pro-
gram for use by or in connection with the instruction execu-
tion system, apparatus, or device.
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The storage device can be an electronic, magnetic, optical,
or semiconductor system (or apparatus or device). Examples
of a computer-readable tangible storage device include a
semiconductor or solid state memory, magnetic tape, a
removable computer diskette, a random access memory
(RAM), a read-only memory (ROM), a rigid magnetic disk
and an optical disk. Current examples of optical disks include
compact disk-read only memory (CD-ROM), compact disk-
read/write (CD-R/W) and DVD.

A data processing system suitable for storing and/or
executing program code will include at least one processor
coupled directly or indirectly to memory elements through a
system bus. The memory elements can include local memory
employed during actual execution of the program code, bulk
storage, and cache memories which provide temporary stor-
age of at least some program code in order to reduce the
number of times code must be retrieved from bulk storage
during execution.

Input/output or /O devices (including but not limited to
keyboards, displays, pointing devices, etc.) can be coupled to
the system either directly or through intervening I/O control-
lers.

Network adapters may also be coupled to the system to
enable the data processing system to become coupled to other
data processing systems or remote printers or storage devices
through intervening private or public networks. Modems,
cable modem and Ethernet cards are just a few of the currently
available types of network adapters.

It will be apparent to those skilled in the art having the
benefit of this disclosure that the present invention contem-
plates methods and arrangements for text type-ahead. It is
understood that the form of the invention shown and
described in the detailed description and the drawings are to
be taken merely as examples. It is intended that the following
claims be interpreted broadly to embrace all the variations of
the example embodiments disclosed.

Although the present invention and some of its advantages
have been described in detail for some embodiments, it
should be understood that various changes, substitutions and
alterations can be made herein without departing from the
spirit and scope of the invention as defined by the appended
claims. Although an embodiment of the invention may
achieve multiple objectives, not every embodiment falling
within the scope of the attached claims will achieve every
objective. Moreover, the scope of the present application is
not intended to be limited to the particular embodiments of
the process, machine, manufacture, composition of matter,
means, methods and steps described in the specification. As
one of ordinary skill in the art will readily appreciate from the
disclosure of the present invention, processes, machines,
manufacture, compositions of matter, means, methods, or
steps, presently existing or later to be developed that perform
substantially the same function or achieve substantially the
same result as the corresponding embodiments described
herein may be utilized according to the present invention.
Accordingly, the appended claims are intended to include
within their scope such processes, machines, manufacture,
compositions of matter, means, methods, or steps.

What is claimed is:

1. A method of text entry, said method comprising:

receiving, by a processor of a data processing system via a
text entry program that provides a type-ahead feature for
multiple applications, first text entered by a user, said
received first text comprising a plurality of words;

said processor entering, via the text entry program, the
received first text into a first application;
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after said entering the received first text, said processor
matching, via the text entry program, the received first
text to one portion of each indexed segment of text of a
plurality of indexed segments of text, said matching
being based on matching rules, each indexed segment of
text consisting of the one portion and a remaining por-
tion;

in response to said matching, said processor displaying to

the user the plurality of indexed segments of text;

said processor receiving from the user a selection of an

indexed segment of text of the displayed plurality of
indexed segments of text;

in response to said receiving the selection from the user of

the indexed segment of text of the displayed plurality of
indexed segments of text, said processor entering into
the first application, via the text entry program, the
remaining portion of the selected indexed segment of
text to auto-complete the received first text entered into
the first application which results in auto-completed text
in the first application, wherein the auto-completed text
in the first application consists of (i) the received first
text entered into the first application before said match-
ing and (ii) the remaining portion of the selected indexed
segment of text entered into the first application in
response to said receiving the selection, and wherein the
auto-completed text in the first application matches the
selected indexed segment of text;

said processor receiving second text entered by the user;

said processor matching the second text to a portion of the

first text, said first text consisting of the second text and
a remaining portion of the first text, said remaining por-
tion being a finite portion of the first text;

said processor entering, via the text entry program, the

received second text into a second application, said first
and second applications being different applications;
and

after said entering the received second text into the second

application, said processor entering, via the text entry
program, into the second application the remaining por-
tion of the first text to auto-complete the received second
text entered into the second application which results in
auto-completed text in the second application, wherein
the auto-completed text in the second application con-
sists of (i) the received second text entered into the
second application and (ii) the remaining portion of the
first text, and wherein the auto-completed text in the
second application matches the first text.

2. The method of claim 1, wherein the matching is per-
formed after pronouns and articles have been stripped from
both the indexed segments and the received first text.

3. The method of claim 1, wherein the matching rules
disregard words having no more than a designated number of
characters in the indexed segments.

4. The method of claim 1, wherein said displaying is initi-
ated only after the first text entered by the user comprises a
specified minimum number of characters.

5. The method of claim 1, said method further comprising:

said processor receiving selection rules for selecting text;

said processor selecting text in accordance with the
received selection rules; and

before said receiving first text entered by the user, said

processor indexing the selected text to generate multiple
indexed segments of text which include the plurality of
indexed segments of text.

6. The method of claim 5, wherein the selection rules for
selecting text are based on phrases containing words of ten or
more characters.
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7. The method of claim 5, wherein the selection rules for
selecting text are based on the number of letters in words of
the text.

8. The method of claim 5, wherein the selection rules for
selecting text are based on the number of words in segments
of the text.

9. The method of claim 5, wherein the indexing is per-
formed at times based upon times selected by the user.

10. The method of claim 9, wherein the indexing is per-
formed every two days in accordance with the times selected
by the user.

11. A computer program product, comprising a computer
readable hardware storage device having computer readable
program code stored therein, said program code configured to
be executed by a processor of a computer system to imple-
ment a method of text entry, said method comprising:

said processor receiving, via a text entry program that

provides a type-ahead feature for multiple applications,
first text entered by a user, said received first text com-
prising a plurality of words;

said processor entering, via the text entry program, the

received first text into a first application;

after said entering the received first text, said processor

matching, via the text entry program, the received first
text to one portion of each indexed segment of text of a
plurality of indexed segments of text, said matching
being based on matching rules, each indexed segment of
text consisting of the one portion and a remaining por-
tion;

in response to said matching, said processor displaying to

the user the plurality of indexed segments of text;

said processor receiving from the user a selection of an

indexed segment of text of the displayed plurality of
indexed segments of text;

in response to said receiving the selection from the user of

the indexed segment of text of the displayed plurality of
indexed segments of text, said processor entering into
the first application, via the text entry program, the
remaining portion of the selected indexed segment of
text to auto-complete the received first text entered into
the first application which results in auto-completed text
in the first application, wherein the auto-completed text
in the first application consists of (i) the received first
text entered into the first application before said match-
ing and (ii) the remaining portion of the selected indexed
segment of text entered into the first application in
response to said receiving the selection, and wherein the
auto-completed text in the first application matches the
selected indexed segment of text;

said processor receiving second text entered by the user;

said processor matching the second text to a portion of the

first text, said first text consisting of the second text and
a remaining portion of the first text, said remaining por-
tion being a finite portion of the first text;

said processor entering, via the text entry program, the

received second text into a second application, said first
and second applications being different applications;
and

after said entering the received second text into the second

application, said processor entering, via the text entry
program, into the second application the remaining por-
tion of the first text to auto-complete the received second
text entered into the second application which results in
auto-completed text in the second application, wherein
the auto-completed text in the second application con-
sists of (i) the received second text entered into the
second application and (ii) the remaining portion of the
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first text, and wherein the auto-completed text in the
second application matches the first text.

12. The computer program product of claim 11, wherein
the matching is performed after pronouns and articles have
been stripped from both the indexed segments and the
received first text.

13. The computer program product of claim 11, wherein
the matching rules disregard words having no more than a
designated number of characters in the indexed segments.

14. The computer program product of claim 11, wherein
said displaying is initiated only after the first text entered by
the user comprises a specified minimum number of charac-
ters.

15. The computer program product of claim 11, said
method further comprising:

said processor receiving selection rules for selecting text;

said processor selecting text in accordance with the

received selection rules; and

before said receiving first text entered by the user, said

processor indexing the selected text to generate multiple
indexed segments of text which include the plurality of
indexed segments of text.

16. The computer program product of claim 15, wherein
the selection rules for selecting text are based on phrases
containing words of ten or more characters.

17. The computer program product of claim 15, wherein
the selection rules for selecting text are based on the number
of letters in words of the text.

18. The computer program product of claim 15, wherein
the selection rules for selecting text are based on the number
of words in segments of the text.

19. The computer program product of claim 15, wherein
the indexing is performed at times based upon times selected
by the user.

20. The computer program product of claim 19, wherein
the indexing is performed every two days in accordance with
the times selected by the user.

21. A computer system comprising a processor, a memory,
and a computer readable hardware storage device, said stor-
age device containing program code configured to be
executed by the processor via the memory to implement a
method of text entry, said method comprising:

said processor receiving, via a text entry program that

provides a type-ahead feature for multiple applications,
first text entered by a user, said received first text com-
prising a plurality of words;

said processor entering, via the text entry program, the

received first text into a first application;

after said entering the received first text, said processor

matching, via the text entry program, the received first
text to one portion of each indexed segment of text of a
plurality of indexed segments of text, said matching
being based on matching rules, each indexed segment of
text consisting of the one portion and a remaining por-
tion;

in response to said matching, said processor displaying to

the user the plurality of indexed segments of text;

said processor receiving from the user a selection of an

indexed segment of text of the displayed plurality of
indexed segments of text;

in response to said receiving the selection from the user of

the indexed segment of text of the displayed plurality of
indexed segments of text, said processor entering into
the first application, via the text entry program, the
remaining portion of the selected indexed segment of
text to auto-complete the received first text entered into
the first application which results in auto-completed text
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in the first application, wherein the auto-completed text
in the first application consists of (i) the received first
text entered into the first application before said match-
ing and (ii) the remaining portion of the selected indexed
segment of text entered into the first application in
response to said receiving the selection, and wherein the
auto-completed text in the first application matches the
selected indexed segment of text;

said processor receiving second text entered by the user;

said processor matching the second text to a portion of the

first text, said first text consisting of the second text and
a remaining portion of the first text, said remaining por-
tion being a finite portion of the first text;

said processor entering, via the text entry program, the

received second text into a second application, said first

and second applications being different applications;

and
after said entering the received second text into the second
application, said processor entering, via the text entry pro-
gram, into the second application the remaining portion of the
first text to auto-complete the received second text entered
into the second application which results in auto-completed
text in the second application, wherein the auto-completed
text in the second application consists of (i) the received
second text entered into the second application and (ii) the
remaining portion of the first text, and wherein the auto-
completed text in the second application matches the first
text.

22. The computer system of claim 21, wherein the match-
ing is performed after pronouns and articles have been
stripped from both the indexed segments and the received first
text.
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23. The computer system of claim 21, wherein the match-
ing rules disregard words having no more than a designated
number of characters in the indexed segments.

24. The computer system of claim 21, wherein said dis-
playing is initiated only after the first text entered by the user
comprises a specified minimum number of characters.

25. The computer system of claim 21, said method further
comprising:

said processor receiving selection rules for selecting text;

said processor selecting text in accordance with the

received selection rules; and

before said receiving first text entered by the user, said

processor indexing the selected text to generate multiple
indexed segments of text which include the plurality of
indexed segments of text.

26. The computer system of claim 25, wherein the selection
rules for selecting text are based on phrases containing words
of ten or more characters.

27. The computer system of claim 25, wherein the selection
rules for selecting text are based on the number of letters in
words of the text.

28. The computer system of claim 25, wherein the selection
rules for selecting text are based on the number of words in
segments of the text.

29. The computer system of claim 25, wherein the indexing
is performed at times based upon times selected by the user.

30. The computer system of claim 29, wherein the indexing
is performed every two days in accordance with the times
selected by the user.



